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^ if 0: 2000 08 08 

^ if -t: 00 1 22631.2 

* if 1^ ^ij: ^H^^fiJ 

* if A: m'-^^^; mmmwj^^ 





2001 ^ 7 H 23 0 



I) 

i5L ^'J ^ * ^ 



1. -^Mm^'^Mi^^.m'^m'f-mjk^w^^^^Tj'ii:, ^f^-- 

rnrni^^ nt^i#. mmw. er> M^^m^. mmi^^ m&mi^^ 
m> f5> u> ^> ifi^ M> 

m^. mm. ^"T^m^^mM^w. m'^amM^^mn.'^ 



9. mmmm^ s m^^yj-^i:^ n^m^^mm'^m^^mm. 

10. ummm^spm^Tj'it:, n^pmm^mm^'^^mm 

oj-mi^^ m^w^ ER. mmi^^ m^mi^^ 

14. u^umm^ 13 ^;f^6^:^^i, ^■t'3^^i^^Rrt;ui'M^i^o 
16. mmumm^ 15 m^^um, ^^mw^^^^^^wrn'm 



22. Wi^Um^^l9fJf^^7f'ii:^ ^'PMtl^M.xLW^^M^TU 

25. mmm^}^^^9m7^^7j'^i:^ n^m^ti^M.^Mm^Mj 

27. mmmm^i9pm^7i^ii:> n^^^mti^^^i^M^ 
M*4. ^ii^ Tfe^iji^^^iSnSJtc 

mMM. ffi^i^^^n^%*V7]c;'j> UMti^^ 

mm^ s*^ ^^^^ ps^^^#^ 



34. umm&^i'^Bf^^y^'^' k^-^^^^^^dna, ^ 
^i^mm^'^^i^, ^M&^B.^w.'^M'p, D^APimmRm^ 

35. mmumw^ 1 "^m^^^yj-ii:, n^^^i^^^^^ dna 

DNA iia:;¥^iJ#^tt^^^^in: dna i/ti^^^^TJ^^^M^^ 

RiM mRNA ##itk^^ilJ^®f^t^WI^M|PtP$6^^-^#6^^®±o 

37. it^wj^^ 1 ^m^^yji^, K^^w^^^^m^^M. 

38. 37 l^^v^i^&ti;^^*, ^^-a^i^^^lJ;^ SDSo 

40. ummm^ 1 4'B^i^6^;5-v^, 

41. m^umm^i'pp/i^^^'^i:' m^mw^^^^M^mf 



47. tiJg^flJ^^ 1 ^BT^&^Tj'^i' ^'P^^m^X^'^W^T^^ 

52. ra^f'J^^50 4'^;f^6^:^V*. ^"t-B^i^S^^^^^^^ 

53. —^m^^'M^^M^W^=f-&^7f'^i:, 



56. u^u^^m^ss^p/jj^m^ii, j^'^mm^M^mm^'^ 

58. u^uM^^ 53 ^pjf^^yjifi:, m^si^^m^^'^^mmp^ 

59. u^mm^5s^m^^7j'^i:> ^'^^i'^mm^^^mm 

■ 60. m^um^^ 53 '^mi^^Tjfi:, ^"^m^mmp^^i^^^^ 
61. mmmm^6o^m^mijfi:, m^sL^i'^wn^M^M 

e)){t#/AB^^M6^IE^Ife4'^i^6^ mRNA ^^MBt^ mRNA 
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mRNA i'f^^MMf^ cDNA XJ^o 

g)i</fj^^'-^[±5 mRNA j^T^^m; 

65. tt^^R:^ij^^64 '^•^;fie&6^:^^i, ^4'^;f3^a^^^^^!±i* 

mRNA^^fi<]i^M;^iljl)ltmRNA^^^$f^j^cDNA^^^j5, il 
3i-^'L.;j-V±S^h6^ DNA ^^iS^f cDNA fi^fCm, i 

lt[:f#$ij mRNA ^Tfi^ifSo 

67. Ml5ifiJ^^64 4^^;fi^6^:;^^?i, ^4^Miia^lG^lfipILU;l 
f^j #j ^T^fi^ifel^i^^^ ^^zbiia: ^ o 

68. :^mmwmm'^m'f-m^^w^^^i^m±^^: 
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So 

^hk-BWm.'^m^^'ifm^^W.^^ (//rf mRNA DNA)o HS^ife, 
ipm^ eppendorf t^MiS^T, ^tJi|^MWf^-^^^IEt^^^^Ta^?#yS 

)|^v6<]^®o ^M^^i^t^^^^^ eppendorf WM±f#>f5, M^^^ 
mHn-\i.M^^^J o ^ eppendorf t^6<]— #Jiia— ^jIcKMP 

mm^^l^T^'W'^o ftT*# eppendorf t=/A»Il 4"^^. JPAfffi^ 

^4S>t± (^Mm^'&a^^^n>>t^h^^ffi7K5i^)o (Fan ^ , 
Anal..Chem. , 71 (21) : 4851-9 (1999) ) . 

mm^m 5,653,859 -^^-^tB-^^^&tl^^^'i, X^^^i^.^^fi^m^i 

MH^fiJ 5,653,859 -t4'iHffl6^tJ?i::'j^P^T^f^iIf4'6ti 



^Pi^tffliat^. of^i#:. Er. 

^> ^> ^> ^> ^> 



mm, '^\>x^mm^{WM%^ mtLW\ ^mw^ Er. 
mtLR^^ 0.01 ^t^iijA^m*:tfH]. o. i 



pikti^ %p^ti^ mttj ^j'tmm ti^'^Mti . ^fp^t^-a^s^^^ 

m> Pii^^^^^Tfi^^fdi^tt 

:gE-4^^ft^m4^. #^iR6^^#5^T^ DNA, 
^^-^M^^-^l^^, mRNA, i^mRNA#^ 



a 2 ^tii7ffiT^i^^#^T ($P^^^) WAWIt, 

mm ; 



A) - 1t»4S:^#l^^i{^i'J %t^ii^t 6^ 1^ [HI IK^ ; 

a 11 IS^TX^^f+^[W]|^S^6<]|^^^^^M^4^ (^p^^^vg^ 



m^mm^ mm^^ -^m^ -^"^ (i.um&j^^ dnas. rnas> ig-^^^ 



ui^o ^m^MT'GLmBr-m^^^^ (m%). m%^m m-^^. 

mi^m C^n^fu M> ^> ^f^^^jtfe# 

^;fi^6^ "mm" ^^M.^^-'^M^^w^ DNA ^n^^^ 70S mmw^ 
i^4^Wt/L^ (^^t^;^^^^^ ii-im)o 

:£^rilj 300nm:£;&^^o (Baltimore ^^1^) #r^X^j$ DNA 

j^^SS^l; II^'^^W— #r#-^DNA j-^^SSm; III ^^^W" 

RNA 'f^^^ss^i; IV iii^#w-#riEi^6ti#-rji RNA 
i^, ^mm^K^m ihrna e^j^^ffl; v ^^.ttfi^^t^i rna 

^Sia^l, l^ffi-f^mRNA-^i^a^m^^; VI|^=I^#W— ^IE'l46^#-t]iRNA 
'fB^^a^'JfO mRNA fi^-^i^HtW— ^ DNA Y^M^it^o 



^4^^ ^^p/^. 



m^i^^^X, hk lmm':^-^m 0. 25m-^;&o Wmmti^t. :^7i'ii^i^ 
m^Z^^iK^JA 4mra-£^iiJ 25cin-:£;&, ^IttiE^JgAA Imm m 5cm. 

^ ^ S ± &^ ^ % 4 % IS ( f ij $n : " Dielectrophoretic 
Manipulation of Particles", Wang IEEE Transaction on 

Industry Applications, Vol. 33, No. 3, May/June, 1997, pages 
660-669" ) ^P»X6tf±^%TS>t±fitl#-,'^.nT3^il6^%t^P?^iJ(f^'J 
tU, "Preparation and Hybridization Analysis of DNA/RNA from E. 
coli on Microfabricated Bioelectronic Chips" , Cheng Nature 
Biotechnology, Vol. 16, 1998, pages 541-546) 
>t ('^'J^P, "Combination of Sample-Preconcentration and Capillary 
Electrophoresis On-Chip", Lichtenberg Micro Total Analysis 
Systems 2000, A. van den Berg ^^U, pages 307-310), ^U^M 
4>>t (^H^^'J^iSi^^'J^ 09/399,299, 1999 ^ 9 ^ 16 S 3||^)o 

T'P^^J^^ 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%^ 90%M^'^ 



i^, #^IR6^3;^#5^^4^S^^W..91%, 92%, 93%, 94%, 95%, 96%, 97%, 
98%, 99%^ lOO%?^^g'^?ijr^'^^0tl^M = 

j^^. mRNA ^^T, m^^Mmm&^^\^:xBLmmmmm^mpjx'nm 

^A^4^> Lij^> ^. mR^'^ 



t (annulospiral organ), ^^^-^ , mtl^^ , ^MJ^f, t^J# 
"B*, floating organ, flower-spray organ of Ruffini, ^tJStl'i', 

^t, ^-^^^ ptotic organ, ^i^la¥;']f§ , qliKlHf, 
iilgll, ^-^T^, ^ST^'B'. supernumerary organ, M^fl, 
lE^f, %W.^'n, vascular organ of lamina 

terminalis, ItT.gtl'B', fr>g4^^, m^tlt, , 

#fi, mu, ^c^^iit. ^t^E, jfliy^, #, j^i7i, IIS, 
1, 1^, fpm, nt^Mm, mi^, wp^jk^m 

mm (tmmmmw.t^mm:> tppjiuife^mc ^^ni^m^^WiWM 
^^;g.gp^Q^^y^, ^pjfiLv^. Piyt> ify^^^t: 
-^mw^^mm^'^'^^mm^^^ mm^^ pt^t^. ers> 

ij^^m^iuimmm-^ nmmm^ iv^mm^ ^^mm 

1?^^. ^^T. ^if^^. fL^^> 4i 
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f§^^> iCi^^. mm^^ mM^m^^=¥-o 

^mmm^mmmm^mf^^^, ^^mm.m (a), fis^ (r), x 
^wtm (N). ^^s^ (D), mftm.m (c), (q). 
(E) , (G) , ^mm (H) , (I) , ^mm (u , mum 

(K), g^ii (M), ^pgriii (F), mm.m (p), (s), ^^m.m 

tl^fi^^ij^-a^ DNA (^P B-> Z-M DNA) ^P RNA ($P mRNA. tRNA 
^P-rRNA)o 

^m^m'u^ m^^^M^^"^^ m^^^m^"^^ m^M^^^^o 
^mRHi^m'^m, ^wmmmmn^'EL^ amp, gmp, cmp, ump, 

ADP, GDP, CDP, UDP, ATP, GTP, CTP, UTP, dAMP, dGMP, dCMP, dTMP, 
dADP, dGDP, dCDP, dTDP, dATP, dGTP. dCTP ^P dTTPc 

m^MB,. mmm^ m^mB,. ^^^mb,. Bt^> ^t^^ 

B,,m^^m c pji^is^i^. mm, mmm^±Mium^M a> m 

^7j'/i:n\^:xmmii^^m d-i^M: i-^m, 



Piifp^^)> f^m (iamm. Hit, ^m, ^d^mm^mw)^ b 
m (iam-i^w^ M^m^ mmm> v^mm^ -^•mm> 

mnm aummm^ m^^mmm^^^m')^ mm cmmm 

c. 

mtW^ ^WW^ ^^W^ Wirtj^I^^ m^^&W^ '^MW^ Sfi 



(#ja0iJ$P: "Design 



of asynchronous dielectric micromotors" Hagedorn Journal of 



Electrostatics, 1994, Volume: 33, Pages 159-185)= M.^%^f^ 
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(f0^^[5^-T) -um^wmm^wtmrn^ (n- 

succinimidyl (4-iodoacetyl) -aminobenzoate ) , (4-5:ft'f-^Zi®fcS) - 
m.^^ W mmi^M^MkMf&M^ ( sulfosuccinimydil (4- 
iodoacetyl) -aminobenzoate), 4-S|JS®tMI$^ft j-^l^^-a- (2-Pl:h 
P^S — ^"f"^) ¥^ C 4-succinimidyl-oxycarbonyl-a- (2- 
pyridyldithio) toluene), 6- (a-^S-a- ( BttP^S— ^jfi^"^ ) 
¥®tS) a ^ 5i 'f'k Jfi ®t Mb ( sulfosuccinimidyl-6- [a- 
methyl-a-(pyridyldithiol) -toluamido] hexanoate ) , 3- (2-BI:I:pS 

m—mx) ¥^¥®fcs) -mmm^^wtwm^ (N-succinimidyi-3-(- 

2-pyridyldithio) - proprionate ), 6- (3- (2- (PtbP^S— ^'f'^) - 
RSfcIS) B^^t'f't.E^liaSfciE^II ( succinimidyl 6[3(-(-2- 
pyridyldithio) -proprionamido] hexanoate), 6- (3- (2- (BltP^S 
-^uif.) -^mi$) ^TL^-^SMMJSMlSSi (sulfosuccinimidyl 
6[.3 (-(-2-pyridyldithio) -propionamido] hexanoate), 3- (2- ( Ptt 
P^SZl^J-^) -pfM# (3- (2-pyridyldithio) -propionyl hydrazide), 
— ^'(■^CH^^^^^ (Ellman s reagent, dichlorotriazinic acid) 
S- -L-5;fLSl^M^ (S-(2-thiopyridyl)-L- 

cysteine)o st:6^3^tttJ^^ ({B:^^Pi^) B^fna-Sfg 
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m^mm^j^o ^-ei^^^i^^js dB^fm^^^) m'pimmm^, 

$n bismaleimideothoxy propane, acid labile-transferrin 
conjugates adipic acid dihydrazide, oJL^iti^ 4^^146^^^ ^ 

orjAL7tT(bl:$a^# domains ChK C^2 Ch3) Bf^/AA^^I^^fi 
Gl fr>lIl^Ei|g|fT^ (Batra Molecular Immunol., 30:379-386 

((i993))o ^-'^Mit^'^m^p > ji^mm^'^i:xm?i^itm\ciyt^n 

({S^^P^^) bismaleimideothoxy propane > adipic acid 
dihydrazide (Fattom ^, Infection & Immun. , 60:584-589 

(1992) ) vx^mB^mmm&t^^&^mm^m'^mm&^Amm 

(Welhoner m, J. Biol. Chem. . 266:4309- 

4314 (1991)) o 

JaL, Goldmacher ^, Bioconj. Chem., 3:104-107 (1992)), IIM^E 

m.^^^WmU^f'^mn^'^^&m (Hazum^, Pept. , Proc. Eur. 
Pept. Symp. , 16th, Brunfeldt, K (Ed), pp. 105-110 (1981)), 

(hydroxypropylmethacrylamide copolymer), MSZj^^IK^J, ^ 
ytM^M^^^^^^fi-^M^M^ (methylrhodamine copolymer) (Yen 
m, Makromol. Chem, 190:69-82 ((1989)), — ^t^^g^J^^^hTt 

(350nm) fitlTfei^^^^Oi^^'J (Goldmacher et al. , Bioconj. Chem., 
3:104-107 ((1992)) (iA^ffi nitrobenzyloxycarbonyl chloride cross 
linking reagents f H^fitlTt nTiHf iJ3^^^4 (Senter m. Photochem. 
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Photobiol, 42:231-237 (1985) )o 

cmm^ 5, 612, 474 miu^^m^-^i^^^^rm^Tj'^^^, 

$P Huston^, Proc. Natl. Acad. Sci. U.S.A., 85:5879-5883 (1988), 
Whitlow ^, Protein Engineering, 6:989-995 (1993), Newton ^, 
Biochemistry, 35:545-553 (1996), Cumber Bioconj. Chem. , 

3:397-401 (1992), Ladurner ^, J. iVlol. Biol., 273:330-337 (1997) 
^^ffl^^lj 4, 894, 443-^0 ^S^^tSff^T, Mm^^^l:^^^^ 

i^mm^im^imeim^^M-^^m^^o dna j^^^m^w^mm. 
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c-&mm^m^'^^^ mm^^'Tt^ (i^^io 

®T 5f il ^ A ffi ^ 3fT ° 

-/EitV^i^J^fi^^^^*' fjcnTU>l^EDNAMttl*U:A«-^fi^^^tro DNA ^ 
0<]^^lii^, DNAHMWPt^DNAin:#^^o 

-^iljm^i^Mfi^ poly-T ±c il5Sg^»i^i:i:V?V^6^?§L^' mRNA 

6^ mRNA 5^^, pTUi.^$ffl jSl^hfi^*^^^ cDNA 5£^ilJWi±^0t^ @ 
# mRNA ^^^^o mRNA >Amfi±6^]^^^^i^®jl^'te6^^^^*^^^° 



'^ij^psDs, sj^^mii^nMeM^^^piyx^ sDs 
^mmmm^^ sds, wtni:xitm&j^.6^T^^mmn 

^^^Mo tuMm^^ ?^^JS, DNA ^^^XSfr^l?iy^^yS 

E. ^mti 



/r^V A-,V 

is^oL|m/^%%^*o i5*^6^^^.ttJ^> i5*iMiii/rig6ti'l4ig> iiin 

^^^izlc^E^^. ^Sm^*i±6^i^ffi pItU^Em^^^4'^ic5iJ 
("Non-uniform Spatial Distributions of Both the Magnitude and 
Phase of AC Electric Fields determine Dielectrophoretic 
Forces", Wang ^, Biochiw Biophys Acta Vol. 1243, 1995, pages 
185-194, "Dielectrophoretic Manipulation of Particles", Wang 
^, . IEEE Transaction on Industry Applications, Vol. 33, No. 3, 
May/June, 1997, pages 660-669, " Electrokinetic behavior of 
colloidal particles in traveling electric fields: studies using 
yeast cells", Huang ^, J. Phys. D: Appl. Phys. , Vol. 26, pages 
1528-1535, " Positioning and manipulation of cells and 
microparticles using miniaturized electric • field traps and 
traveling waves", Fuhr Sensors and Materials. Vol. 7: pages 



131-146, "Dielectrophoretic manipulation of cells using spiral 
electrodes", Wang, X-B. Biophys. J. Volume 72, pages 
1887-1899, 1997, "Separation of. human breast cancer cells from 
blood by differential dielectric affinity", Becker Proc. 
Natl. Acad. Sci. , Vol., 92, January 1995, pages 860-864)o it 

}ti^^^mnri^i^^^'m-nwm'^m^\'^'^^%m.^ Mis, Wf^. 



Zdep = Re 



FoEP. = 2/r£-„r p(z) 5, 

%^ p(z);^j5£j]p^%IS±ati^'&%ffiii:M] (v=iv) 6^^jT^%i^ 

23 



• • • « • 



\^lD-^^'p%^, mt^U\\fi.\^1)Y^^'htt} fi^i-^ffl l^^ii'J ^ K 



TWD 



p m 



x^^M x=m)o ^ms^^ucx^WifX^mm^n^^mm^wm, 

^^Ptti^:^'Mf- 0. 01 iij lOooopNo 

-^o m-p.a'^MiU 4 ^^IWItS't^a^^it^ (0, 90, 180 270 ^) ^ 
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Mm 

F 

^ magnetic 

m^^X; (2) m^^^^l^'J^^^'^MX; (3) M^^^^f^^U&'MM'i^Xo 
50nm-0.5 ^Tlt) ilJA+MZLfs] <. t:iil^mmf$.^mo ~W 
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##T^'j3ti^: "Magnetic Microspheres in Cell Separation" , 
Kronick, P. L. in Methods of Cell Separation, Volume 3, edited 
by N. Catsimpoolas, 1980, pages 115-139; "Use of magnetic 
techniques for the isolation of cells", Safarik I. K Safarikova 
M. , J. of Chromatography, 1999, Volume 722 (B) , pages 33-53; "A 
fully integrated micromachined magnetic particle separator" , 
Ahn C. H. J. of Microelectromechanical systems, 1996, Volume 
5, pages 151-157o 
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Ap{z) = /7y sin(kz)cos(i2X) 

falo Yoshioka Kawashima 1955 ^ifhti (JE "Acoustic 

radiation pressure on a compressible sphere" , K. Yoshioka ^ 
Y. Kawashima, Acustica, 1955, Vol. 5, pages 167-173), ^#7^ 

lij ( jAL"Studies on particle separation by acoustic radiation force 
and electrostatic force", Yasuda K. Jpn. J. Appl. Physics, 
1996, Volume 35, pages 3295-3299): 
F„ro.s,ic--—r'lc A sin(2A'-) 

SA>oBt, mm.tm^^^'^^^ (z=o) is^o 

^A<OHt, (z=0) iss^o 
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fu^E 0. 01-lOOOpN :ti^^ito 

ii%3^:i[/Si Pierre CuriefP jtS^^I^ Jacques 1880 ^M.M&^o 

^Itfi^Si'&^^ffiit Pl#%T^iJ:$:i^ ("Making, light work with 
optical tweezers" , Block S. M. , Nature, 1992, Volume 360, pages 



493-496; "Forces of a single-beam gradient laser trap on a 
dielectric sphere in the ray optics regime" , Ashkin, A., Biophys. 
J., 1.992, Volume 61, pages 569-582" ; "Laser trapping in cell 
biology" , Wright ^, IEEE J. of Quantum Electronics, 1990, 
Volume 26, pages 2148-2157; "Laser manipulation of atoms and 
particles" , Chu S. , Science, 1991, Volume 253, pages 861-866 )o 

m.it^^ mtm^ mn^ mn^- m^^^ ^MmmmBcz^>^±^ 

^p^^^ ct.u^mtmw^^^a^ dna ^^^6<jW)o jt^^mz^ 
p^'j^^mm^^m^m^inj^n^ 09/399, 299^, i^^it^ 1999 
^9 ^ 16 um^o ]it^m^mR^'^m^^^\H^^'^\^:xm^^^ij 



m m ^ )¥ n ffi ^ ^ r;fL ^ ^: 3i iij ^ li*. ^Ki @ 6^ ( jal 

" Dielectrophoretic manipulation of cells using spiral 
electrodes", Wang, X-B. Biophys. J. Volume 72, pages 

1887-1899, 1997)o ^'^^m')V^^Vtm}k%WitT-'^^W%^'^ 

Bj^^ffl^n Oeftering, R. ^Hffl^^O 6, 029, 518 ^^m'i^^^^Wn 

G. Smi;^yi6^/^ffl^iJ^ " . 



mRNA fi^ilfiU, PCR rmU^RmJ^^ mh ^^iX 

T^mmr^'^ mRNA 'A^^^^it (-^^mmmt^^m m#a^ 

mRNA mRNA-^^#:S:'^'f*; mRNA-^'^#a:^##l^ 

y^^tJ^-, W-f+IE^^^= (2) ijnApJUJl^PlE^^^^fi^^t^ 

s) m^mm. (s) t$#^tWW6^5>¥M^i^, i^4i#its^pT 
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'14, ^wmmmm&\-(nk^M^7t±. cs) ms-j^'^MmMhrt- 
^m^m^Tt^ (6) m.ji'^^M&^^n'^x^m^Tt, $mu^\^^ 

^^tPwmTi:xrm)it^m (4) ^h, -^lu—t^'j^ffi'ftjio gptiii;^j^ 

^p^%^y;]c„ aSW, ^3^'1-^iJ^4', (5) (6) ^il^^Wi^i^^o B 

Biophys. Acta. 1243:185^194 (1995)), /L# ^t^^t^ffl T /^^t^ 
#:g^%%y7}C^^P^Ti^^*.*V7}:;^6^M d^'J^n, Wang^, lEEETrans. 
Ind. Appl. 35:660~669 (1997)) o ^ IMT^^it^'t' PTl^*i'J i mJ:;^^'£ 
^mK'^^m.Wi, Wang ^. Biophys. J. 72:1887^1899 (1997) (^ij 
ffi!feIJ^%IS$m S ^^-i^^lR); Wang m, Biophys. J. 

74:2689^2701 (1998), Huang ^, Biophys. J. 73:1118^1129 
(1997), 23: Yang Anal. Chem. 71(5):9ir918 (1999) (fijffi^ 
^WM.^^'f^'^Myk^^^'^^M^ S^iT^O^^^Iil); Gascoyne m, 
lEEETrans. Ind. Apps. 33 (3) : 670^678 (1997), Becker^, Proc. 
Natl. Acad Sci. ^5.4 92:860'^864 (1995) Becker J. Phys. 
D: Appl. /'/'j-^-.. 27:2659^2662 (1994) (W5S^»J£> WJ^\<XR%.W\ 



mf'T^M'); Huang f. Phys. D: Appl. Phys. 26:1528^1535 (1993) 
im.mTi^it^^lf^-^l%Wn^ fiil^nSiS); andWang, et al. , J. 
Phys. D: Appl. Phys. 26: 1278'^1285 (1993) (ffiiS. 

^'';^^MLUil57'^^^I^6^^t:t^^(Hawkes ^, Microbios. 73:81^86 

(1993) ; iS: Cheng ^, Nat. Biotech. 16:547^546 (1998)); /Aifn.^ 
It^'s^ CD34+^^Sfe (Stephens ^(9/76' Marrow Transplantation 
18:777^782 (1996)); fiJffi^*%V3c:tlL|j2:^?^«Wli. M.l^T« 
tU^^i^^'^^(Washizu IEEE Trans. Ind. Appl. 30:835^843 

(1994) ; Green Morgan, J. Phys. D: Appl. Phys. 30:L41-L44 (1997) ; 
Hughes ^. Biochim. Biophys. Acta. 1425: 119'"l26 (1998); 
Morgan m, Biophys J. 77:516^525 (1999)); MWi^^^^tti^f^ 
^Sfil^5iF5=^^IS1#t4 (Fuhr ^ , Biochim. Biophys. Acta. 
1108:215^233 (1992)); l^^^^Wi^— t4^IR(Washizu ^, IEEE 
Trans. Ind. Appl. 26:352^358 (1990); Fiedler ^, Anal. Chem. 
70:1909^1915 (1998) ; ^ Mii Her ^ , Biosensors and 
Bioelectronics lA:2^r2S^ (1999)); ifh^.^.y7}ci|fI5ft (Schnelle 
Biochim. Biophys. Acta. 1157 : 127'"l40 (1993); Fiedler^, (1995); 
Fuhr (1995a): Fiedler^, (1998); Mu Her ^, (1999)); ^ij 

ffl ^ % ig n ^mmm. '/^ifv^^-him ^Jk (Hagedom m , 

Electrophoresis 13 :49'^54 (1992); Fuhr ^, Sensors and Actuators 
A: 41: 230^239 (1994); 'Bl Morgan J. Micromech. Microeng. 

7:65^70 (1997)) o 



1. j^MmENkj^^ 

d^o itmrnmrnm C^n 0.5-5 iHl^) , polyl (T-T-T-T---)^^^il 

jimst^^^M^mmo m^mkA mRNA ^^t^^?^ c-^amm^m^^ 

^^iPMMM^ "t— mRNA 6^ 3' poly A 

'J^^mM'\^m^^M^ polyT 5)-^ Jf^i^c^iS^^c >l^i&#y^#A^ti>1l# 

H'ibliJ^o iljl^M DEPCV ^Mii^ymm^ mRNA /A^t^f^^M#^ 
T^l^f^iS— i^fi^J^J^- (tinRT-PCR, W^hJK^M^^^ o 

2. DNA 

m^\^^±'mmj^mi=i' (1) t^+i^i^io 3^M, mm^Lmwm'^ 

DNA;^m^61J, (^PTris) ^^JAM^ 

^m^TtmiJu^it^, pjL^AMWi^^i, ^^c^^^*^ii=*iE^c 

3. is^ mRNA ^ DNA ^"-"^ 

^^^^sj]^p^35»io ^fiEmRNA (^DNA) ^^T^-^^^tW^ fi^^M 
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4.1. ^u&mm^m^^^'&M^^m 

^kc itmmm^m^^ Dynal (4.5 ^t^S^ M-450 51^^), 

mmmM^m\WJ CDIS ^ CD45 in:#, CDIS CD45 PB 

t4e^Afi^Mo-i-5fe,^m 12.5^t5H-6^*g Dynal ^W] 6tl CD15 CD45 

(rt-^s xio^^^M^) vt^-^^— ^, ffi pbs 

^i^) M^i^t 3 }Xo '^Wi'm^^W^ 100 m^^A^lfiL^ Eppendorf 
^^t^^o 4°C #:#Tit#^gW:l 10 ^^^l+o ihe^Sa^-^^^i^ 

i^^m^^m^7t, %^7t^-^-^m:^^^Vi~^^m. '^m%m%^'m 400 

&^M51^^Pfi^lfi/5^5l^g^^t|5^"^^li'J^^7t;E^o m'iHWP^^m 



H. T-i^mmjkTjti:. itM^R^im 

^^mmia^m^ wm. itm. mj^. 'mmmm^fm^ 

^ mRNA fcjg 5%6tl mRNA ^^TI^^^:S^^#:±o ^S^^tilfi^iSZ 

M^', "yt6^m^^^^^i^±" -dinlt^;^ 80%^;&6<] mRNA ^^^^ 

6^ mRXA ^^j^^^^^^-^'mtL±, m^^'^^^^mm±o m 

$f ^?P{I^ySWi£i^^i± mRNA ^T^^^—^m--^mn±, mRNA 

nWiWmmm^m^^^&m^R^iiLmmm^m^^'^^o ^^^^ 



m^}X7jmiM^'f-^i^j^^^^^'^ti^ mRNA ^^mfmMn/^^Mo 
TtLum^. RNA. DNA. m^m^^ mBm^fm^^ma^m-m^^ 

mmMT- mRNA e^^Hl^^^S^#*i^#tt^m^fifn mRNAo mtQ^ 

* :^ ■t' 6^ ias ni ffi T /A IE ^ 4- ^ - -t- ^ M ^ # ^ 



mu^mm^u^ mtiw^ pt^t^> ers> M^-mw^ mmw^ 

MT^^^i^'^-m^T-^^ i?. im. i^. n.. 
^fi, fi. lii. ii> m> ^> li. 

3lil.?Tfi^^SSi^IIMX^Mi5:^Mfl^PSjiii^tl^a^^v'i^t#o 



mMf^ cDNA, m^it cDNA rif. .^^tiiijpTi:Uffl-p/®a>4®6^^^rt 

;^;s6<]|E^St^i^ife5Mif ($pia^f1tiiJ> i^i'J^rf3t)o Mmm&^6^ 

mmm^^^ytm^fsmm^^^mm^^m^^fr (fluorescent- 
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activatecl-cell-sorting)o 'Mmm^J^^-^i^'^ i:X^Z^n ±mf , "5T 

m\J¥^ m^m.^?^^^^frinmm^^^'\^^^fr (SNP)o mRNA pTLU 

l^^^i^^l^iStfSH^iio #n°p^'^'^;^6^ DNA s5c mRNA pTl^ffl*^0^4' 
^^Hfi^J^^-MiS— i^^^ff ( oT#iAL G ^^^^S)o m^^MJ^^ DNA ^ 

^Iff (SNP)) ^^^^jsmRNA^^6<]^^tjf (^n^3^> M^:^^ cDNA 

pjmffiil^6<]^^^^^t^#S^iS^t DNA .^a mRNA ^^^6^4i;>t^h^''tiTo 

Si=-:ii^4?>t6^;^^ipTUi.ffi^1ti!l^n^lJT dna rna, mtum'f-'^'M 
^^^6<]^^W%^*^n€v#, *S^^5c^n^ DNA p?^iJ±^^o g^Bj 
Ui.^'^^j^it^fgfi^fi^^if^^ni^^^^iJ. li^i^jsii^^fPi^t-^P (post- 

translational modif ication)^ ^Sfi ^^^P Jil t^:5)-tJT c ^"-^gfi 

:$7^^pli^-5ttffi;$:^0^4'ati^^i (#JaL g ^^fi^^iJT)o j(in[W]^^;^ dna 
gfi^^P!iJ^p^'t:6<]^^1ti'J:^^i#ia-t^^liTc ^IR. ^^^p^liT 



W^To mtU, Si^oTti.ffl^^'^ mRNA, [W]3t, ^Mf^t^fi^^^^^ 
#, mRNA. DNA. m&^U^^y]^6^^'^m^6^mmA^'A^fr o 

±^^^JF?t^*Pt; e) :4^M5^M^#tt^^MKlmRNA^^ilJ^-|^ 

^^^^ mRNA-^'^'f^S:'^^, ^4'/;f^6ti^^;^^:i:^^M3l^^^4i^ 

j56^:mRNA-^^#m'^'f*'ft$i?0^-^Si^^^tli4' J^)^ mRNA 

J\^f^ cDNA 3;Cl¥o |E^SSnTl^*S^[^6tl#B°p^PJfiL^^t¥n°n^/A^^tll'f2is 
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fiti; c) m^^mmmmm^nmm: d) -mm—m^^i^hKmrnm^ 

M6^Mth mRNA 5^^fr;]Mo mRNA 6^^*^''t/r oJl^Sa^l^fi^^^ 
^dj^^^;^^£^^JJ^io ^ij$p mRNA RTl^5feS$^^J?5c cDNA, mj^^M^ DNA 
^tP$JiJ±^^l^?^^ cDNA IE^IfepTl^/A^I116^#p°p4'^^, 

z-^n 10 mmmm, ^'^^±mks.m'^^^mw<^T 20 mM'^^m^ 

3^1^.^— )?t%t^6^;i:#ffi3eli >^J'yA#% " Dielectrophoretic 



Manipulation of Particles", Wang ^, IEEE Transaction on Industry 
Applications, Vol. 33, No. 3^ May /June, 1997, pages 660-669 o 

0^f^iJ^;^lOOO±^fr>I^aS^?E7Oi^fi^l&±,#j4L"Dielectrophoretic 
Manipulation of Particles", Wang ^, IEEE Transaction on Industry 
Applications, Vol. 33, No. 3, May/June, 1997, pages 660-669 o 

m 1 (A) ^mM^^^^2owiiMf-Ai;)n 10 ^mM^^MMom i (b) 
^j^T 20 ^^^i^m^mmm 50 mmmmf^^=F-mmtLM.^i^ eo 

Mfii^^^^mo m lio^^jJAin^m 70 ^^^mm 30 tmrn 

^ % t± SI 14 ^ 3|t ^ ^ o ^ 6^ ^ % * y7ic Jl it pT # ^ 

"Di^lectrophoretic Manipulation of Particles", Wang IEEE 
Transaction on Industry Applications, Vol. 33, No. 3, May/June, 
1997, pages 660-669" "Introducing dielectrophoresis as a 

new force field for f ield-f low-fractionation " , Huang ^ , 
Biophysical Journal, Volume 73, August 1997, page 1118-1129o 



m^Lmm-^^mmc ^^M.wmmmm'n-^^^z^)^ lo, 
mf^)n 80 m'f-^r^j^.w'^^mmix, -4-±Mit 90, y^fi^iap 100 

^oHiP no JnT^E^Jn 90 ±0 i^H^p^^-^^— ^^^/jJcy^fd^Mo ^ 

%TmWi'mtL> i^^^m'^j^^umE^ I 5000 m^z.m, tt 

^^m'M.^R^^ 10 ^^iTl^iiJ 200 It^o mWUm^^, ?E3^M, 

^^^/M^^^^^R, ^JJ5 5^%I5 (#J4L "Dielectrophoretic 
Manipulation of Particles", Wang IEEE Transaction on Industry 
Applications, Vol. 33, No. 3, May/June, 1997, pages 660-669), 
^^B^/M^^MM^^R (#iAL "Separation of human breast cancer 
cells from blood by differential dielectric affinity", Becker 
^, Proc. Natl. Acad. Sci. , Vol., 92, January 1995, pages 
860-864), ^P^'tlJ^^tta^^.lK (l# "Selective dielectrophoretic 
confinement of bioparticles in. potential energy wells", Wang 
^, J. Phys. D: Appl. Phys. , Volume 26, pages 1278-1285)c S 

3(A)fn 3(B)M^7M#^i^ffm6^^^t5tM, 3 (A) ^mm 
m^^^ui2omm3 (B) 't'H^^^iitta^^ig i30o m^^M^^^ 
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^;f^m'^s£i]pffi^^'?-ts^^^^^^^i^^^'J'° mat, 5^^^ 

)^:m*iit^f ^^iAfi^^'i^ "Ultrasonic 
manipulation of particles and cells", Coakley m, Bioseparation. 
1994 4: 73-83; "Particle column formation in a stationary 
ultrasonic field", Whitworth ^, J. Accost. Soc. Am. 1992. 91: 
79-85; "Manipulation of particles in an acoustic field", Schram, 
C. J. In Advances in Sonochewistry; Mason, T. J. , Ed. ; JAI 
Press Ltd, London. 1991; Vol. 2: pp293-322 ; "Enhanced 
sedimentation of mammalian cells following acoustic 
aggregation", Kilburn m, Biotechnol. Bioeng. 1989. 34: pp 
559-562 c 

S 5 ^fiJffi^T^M^%%y7]C#$i(i^^^-»M'^'f*6^^*S°S 5(A) 

^-^ 4 ^mt^M 190 iiisif ^ 180 i^m^UvEnmm 3 
{t^^ffii^a^o 4 -^y^min^^^m^ 0, 90, 180 ^p 270 mxm 
iitk^sw^-Tt 170 ±7jj^^i.-^-'^m^^k^ 

mM.^w 60 :^mn-^'^T^^^^'^^^^^^^^ p 200 fitl^^-f^^^f 

mm7j\^^^^^^^^ 5(c)M^T^^-mM^# 60 M 



45 



% % y^lc ^ fi^ S 6^ # # :5C K , " Dielectrophoretic 

Manipulation of Particles Wang IEEE Transaction on Industry 
Applications, Vol. 33, No. 3, May /June, 1997, pages 660-669; 
"Electrokinetic behavior of colloidal particles in traveling 
electric fields: studies using yeast cells", Huang J. Phys. 
D: Appl. Phys.', Vol. 26, pages 1528-1535; "Positioning and 
manipulation of cells and microparticles using miniaturized 
electric field traps and traveling waves", Fuhr Sensors and 
Materials. Vol. 7: pages 131-146 ; " Non-uniform Spatial 
Distributions of 'Both the Magnitude and Phase of AC Electric 
Fields determine Dielectrophoretic Forces", Wang Biochim 
Biophys Acta Vol. 1243, 1995, pages 185-194. 

4^Wfi^. Sl'lL^fi^, m^^m%.^^. iia^htPft^t!^ 190J^^0, 
90, 180, 270 4 ^mMt^\WB.WmM^^Yi, ^SSjjp3^#&t) 

^* 220 ±^r"^M^%%y7ic#^^i^^T-m^ifi:^# 60 m% 

if % ^ P$ ^iJ ^ S i& f n ^ *4 fi^ ;^ 6^ # % ^ ^ ' 

" Dielectrophoretic manipulation of cells using spiral 
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electrodes", Wang, X-B. ^, Biophys. J. Volume 72, pages 
1887-1899, 1997. Illtb, MlhlE^^^^lt^i^-^fi^J^^^ . m.m% 

xj-W^/^^l^^if^o 7(B) =i.W:^.%^6^*.ft-^?^W^i'JT 
S:-^«#^l^JS^'J^^fjJ.W^.*^6^*IS±c «S 7(C)4>, 

® 8(A) iij 8(c);^ffi7l^%^y7lc^:E;>t^m^^l^fi«3S^''7fi^^ 

:aE^^n5>T-6^^M*i^TTO%ISPm 30o S 8(A)M^T?^ 
^^liij4>>T-^M6^^^:i;vMvt° ffl 8(B)S^T^^^M^-^/i^^^ 
W56<3^®J^i5S^^T-»it:^^ 60o S 8(C)M^T>A<t-tM 70 n 
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6 \I # ^ ^ PJ' # " Dielectrophoretic Manipulation of 
Particles", Wang ^, IEEE Transaction on Industry Applications, 
Vol. 33, No. 3, May/June, 1997. pages 660-669o 

^JS5^%tSP?^iJfi^/LM?f^'l^^nt#j'^il5lnI#jAL"Electrode design for 
negative dielectrophoresis", Huang^Pethig, Meas. Sci. Technol. 
Volume 2, 1991. pages 1142-1146o S 9 (A) M^Jililif "^^ 70 )^ 
H-I^^IS^Tn 270 5fiJP%ff 60 4 ^ 

%TO^I16^4^^C^^IB:i|)Co S 9(B)M^T^^T-m^^a^i* 60 l^^^l/ 

JaL "Selective dielectrophoretic confinement of bioparticles in 
potential energy wells" . Wang ^. J. Phys D: Appl Phys. Volume 
26, 1993. pages 1278-1285o 

® 10 ^jM^^HJ^^^^^sp^^'J 250 

I io(A)M^Tmil{t^i{^ 70 MPiS^a^ft^' 
IE fn] ^ * *V7]c:^ ^^^^ ^ I ^"^^^ ^^-^ 250 fitlii^ o ffl 10 (B) 

# ^ 4^ ^ 6^ ^§ '^^ ' " Positive and negative 

dielectrophoretic collection of colloidal particles using 
interdigitated castellated microelectrodes", Pethig ^, J. Phys. 
D: Appl Phys., Volume 25, 1992, pages 881-888c 

" Positive and negative dielectrophoretic collection of 
colloidal particles using interdigitated castellated 



1-=-! o 



^ - 



4S 



microelectrodes", Pethig ^, J. Phys. D: Appl Phys. , Volume 25, 
1992, pages 881-888 "Selective dielectrophoretic confinement 
of bioparticles in potential energy wells" , Wang ^, J. Phys D: 
Appl Phys. Volume 26, 1993, pages 1278-1285o ^513(A) 

^afp^^^iE^^T6^^^®° i^^mkmw^^n 1 ^p 2 4>ffi^ 

fi^mffi-fWc S ll(A)M^T'S.fil¥E^^ 20 a^^^^yg^#^>?-^-t^liiJ 
;^^W-±j^^il^:t!::jtfi^'2rL#:^^[^o S 11(B) M^7^t»i 50 ^^^^ 
M'^^^s'^'WIE^^^ 20 ^^/i^1g-/^^JF^^^^7-^t^5g:^# 60o 
S iKOS^Tililif-t^^ 70 30 MP3S^fi^%^t-t, ^"^T- 

WM.'^r'^^mtMt.^'^'Tt'f^^^^^^^^^ S 11(D):^^^^'S: 

^s^6^^^«/i^^^i5'^^^-»^s:'^^«g^*^tM^oS 11(E) 

S 12 ^^.jmmmMm.l^tA^^'k 30 6<]^^^S>t*^a^P^^^* 
- g^^lSM'^ytfr^MI^IE^'^^ <^$P Mrnafenzi fP^^^frDgfi^"-^)" 

(A) M^'&^ie^'^'? 20 ^P 25 a^^^^M-^vSI^^AiiJ^^/S^W^ 
io.6^.&jSE4'o ^ 12 (B) S^-fMM^ffl^^-^^ 

20 ^p 25 ^^^i^^^^^'^^^Mf^'^'^ 
-Wit:-^'f*6o^p65o s 12 (c) E.^miiu^^'f-it^Miom^'^ 

30, m^m\^^-mm^W 60 ^P 65 iiJM¥®^ 
W^-E^o :SEililSiiP«^'?-^t^5S:'^^±6^/r^*V7]c;tfj'^ffl;s, 



^^^^3^t£.^j^i5„ g 12 (D) ^^^m^c^^^^^^^fs , mm 
-mm-^mm^^^^^^^^^ ® 12 ce) ^^^r-m^i^ytm 

^%*i7}c^pffl 12c m^s, m^m=:-'^miii^mi, mrmmm^ 

"Three-dimensional electric field traps for manipulation 
of cells - calculation and experimental verification", Schnelle 
T.^, BiocM/ff. Biophys. Acta. Volume 1157, 1993, pages 127- 
140; "A 3-D microelectrode system for handling and caging single 
cells and particles", , Mii Her, To ^, Biosensors and 
Bioelectronics, Volume 14, pages 247-256, 1999; 

"Dielectrophoretic field cages: technique for cell, virus and 
macromolecule handling" , Fuhr, G. ^, Cellular Engineering. 
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Autumn: pages 47-57, 1995; " Electrocasting - formation and 
structuring of suspended microbodies using A. C. generated field 
cages" , Fiedlers.^, Microsystem Technologies. Volume 2: pages 
1-7, 1995; "Dielectrophoretic sorting of particles and cells 
in a microsystem" , Fiedler, S. , Anal. Chem. Volume 70: pages 
1909-1915, 1998. 
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